Background: The aim of this study was to analyze demography, motivation behind the choice of the medical oncology specialty, career plans, and the quality of training in medical oncology and to provide guidance to candidates for boosting the number of oncologists. Results: The strongest factors that had influenced their decision to become a medical oncology specialist were an interest in medical oncology (98%), exposure to this branch of medicine during graduate training as a medical student (83%), interest in research (81%), and the diversity of the activity (75%). The mean score for the quality of training was 6 (0-10). More time for reading during working hours as well as for attending staff meetings and greater availability of teaching oncologists would improve the quality of training. The most popular career choice was working in a public hospital but most residents stated that they had not received adequate information about the different career plans.
introduction
The Medical Oncology Status Europe Survey Study designed by the European Society of Medical Oncology (ESMO) reported on postgraduate specialization and/or subspecialization in Medical Oncology in 24 of the 33 countries for which data were reported (73%) [1] . In France, Medical Oncology has been recognized as a medical specialty since 1988. The duration of training in the specialty is 5 years after receiving a medical degree. The choice of specialty must be decided within the first 2 years after acquiring a medical degree. Since 2007, training in medical oncology should include 2.5 years in medical oncology, 6 months in hematology, and 6 months in radiotherapy. The choice of the unit for the remaining 2 years of training is at the discretion of the resident (pathology, imaging, intensive care unit, and internal medicine are strongly recommended).
During the early eighties, the French medical regulatory authorities decided to control access to medical studies by limiting the number of medical students (numerus clausus). Global health workforce shortages are being experienced across many specialties. Until recently, the numerus clausus remained unchanged. Physicians observed a strong reduction in the number of young oncologists. A dramatic decrease is expected in the number of oncologists during the next 15 years resulting in a 25% overall working-age population reduction [2] . Moreover, the number of oncologists will not be sufficient to satisfy future demand, indicating that steps should be taken to prevent the persistent decline in the number of physicians training and working in oncology. As a result, France (like many other countries) now faces a medical oncology workforce shortage coupled with greater demand for oncology care.
Understanding what motivates physicians to become medical oncologists is crucial to recruitment efforts within the specialty. Knowledge of the factors that influence oncologists will enable mentors to focus on these issues in order to continue to attract high-quality medical oncologists in France. However, very little is known about the decision-making processes used by physicians when choosing subspecialty careers and this is particularly true of medical oncology. Previous surveys of training experiences were exclusively aimed at radiation oncology residents [3] [4] [5] .
Recognizing that the results of these surveys may not reflect the opinions of medical oncology residents, we conducted a survey among these residents to ascertain their opinions on their educational experiences, career goals, and on the specialty chosen.
The choice of the medical oncology specialty Among the respondents, 78% made their definitive choice during PGY2 and 22% during PGY1. The motivation to become a resident in medical oncology was strongly shaped by experiences during undergraduate medical education: 83% reported that their interest in medical oncology was aroused through exposure as a medical student and 62% had planned to choose this medical branch during their graduate training indicating that exposure during graduate training may be a strong factor influencing the choice of a career in medical oncology. Among respondents, only 24% found that they had received adequate information about medical oncology training and career planning during their graduate training. Residents reported a number of factors that influenced their choice of a career in medical oncology. Results are detailed in Table 2 .
The top five reasons given for selecting medical oncology as a career were the following: (i) interest in oncology (98%), (ii) perceived job market in public or academic practice (88%), (iii) interest in research (81%), (iv) multidisciplinary specialty (diversity of activity) (78%), and (v) diversity in career (75%). Other reasons in decreasing order were job availability, role of the medical association of residents in oncology and the French national cancer plan.
The possibility to work in private practice after finishing residency was given as an influencing factor by only 46% of respondents. Expecting good quality of life during and after their residency was not a strong factor in their choice of medical oncology training. Interestingly, when analyzed by year of training, some differences were noted between the years of training regarding the impact of an interest in research (PGY 1-3: 76% versus PGY 4-5: 100%).
adequacy of training
Residents were asked to evaluate the quality of their training programs. The mean score for the quality of training was 6 (0-10). Overall, 95% considered that the theoretical training program is adequate for future practice and 100% considered that a national course is useful.
When analyzed by year of residency, the median score for the quality of training was 4 (0-6) for PGY 1-3 and 8 (7-9) for PGY 4-5.
Residents reported working a median of 50 h (45-66 h) per week and an additional median of 5 h (0-15 h) of personal work per week on top of hospital regular duty hours.
Residents were asked to list options that could improve the quality of their training. To improve the quality of resident education, the majority of trainees stated that extra time for reading during the workday (88%), greater availability of senior oncologists during hospital training (85%), and moving abroad for training during residency would be valuable. Table 3 provides the detailed results. The youngest residents (PGY 1-3) favored more lectures or conferences given by attendings (75%) than those who were close to the end of their training (55% of PGY [4] [5] . No significant differences were found between younger and older residents when responses regarding the need for more time for reading during the workday and for attending multidisciplinary staff meetings were analyzed (PGY 1-3: 88%; PGY 4-5: 85%).
As clinical and translational research is increasingly becoming a part of medical oncology practice, residents were asked whether they would undertake a basic research program. Among respondents, 94% would like to undertake a Masters Degree in Science with the aim of acquiring skills in science (69%) and following an academic career (25%).
career plans after residency
The top nonexclusive two choices for initial career plans were going into public practice (90%) with a permanent academic career in 60%. Only 25% of residents considered going into private practice as possible.
Residents were asked how a number of factors influenced their job plans after residency. Table 4 provides a list of the factors thought to influence the career profile. Interest in research and teaching were frequently given (66% and 64%, respectively). Surprisingly, their earning potential was not a strong factor influencing career prospects. Residents' perceptions of the job market in both public and private practice remained optimistic. With regard to public practice, 11% stated that the market was very good, 70% stated that it was good, and 19% did not know. With regard to private practice, 39% stated that the market was very good, 44% stated that it was good, and 17% did not know.
discussion
Our study is the first to evaluate factors accounting for residents' choice of medical oncology. This survey evaluated the collective opinion that medical oncology residents in French training centers have about their specialty, training centers, and training experiences. We feel that our respondent population is a reasonable sample of the group of potential respondents with respect to the variables of gender and postgraduate training year (response rate >70%). Nevertheless, several biases could have affected the results. As the study was done during the French national course in medical oncology in 2007, which is not mandatory, only residents who were more interested and advanced in training may have answered. Overrepresentation of residents who state that the educational environment requires an improvement is also possible. Those who thought that the quality of training is satisfactory may not have responded to this survey. The response rate could be increased by planning an annual medical oncology survey of residents. We plan to evaluate how these issues evolve over time in order to provide worthwhile information to attract residents to our specialty.
In a reassuring manner, the majority of respondents expressed satisfaction with their training center, although heterogeneity was noted. Respondents felt that supervision through national training guidelines helps to ensure the quality These guidelines include recommendations for content and training plans which-according to this survey-have not yet been implemented by all training institutions in France. Indeed, several students evaluated their training as very poor. Of note, most studies have underscored the importance of good quality training as a key factor in decision making for the resident's choice. American and Canadian residents in oncology indicated that a program with a good reputation for training and graduating its residents was the number one factor respondents considered when choosing their training programs. A renowned practical training program along with good teachers and mentors in the department was felt by respondents to be among their program's major strengths [3] [4] [5] Nevertheless, our study identified several areas that need to be improved. Residents stated that increase in the number of lectures/conferences and extra time to read during the workday would be valuable. Interestingly, the more senior residents (PGY 4-5) preferred fewer lectures than younger residents (PGY 1-3). Priority should therefore be given to educational sessions in congresses for residents during PGY 1-3. The majority would like more time to attend multidisciplinary hospital staff meetings. Of note, comparable data were reported on American residents in radiation oncology in a study conducted by the Association of Residents in Radiation Oncology [3] . In this study, concerning the first 3 years of training, 78% of the respondents stated that they had received adequate training to proceed to the next level of training. Among respondents in their fourth year of training, 75% stated that they had received adequate training to enter practice and most residents favored more lectures given by attendings and more time to read during the workday to improve the quality of their training.
Finally, French residents would like to have the possibility to move abroad during their residency as this is thought to be a key element in good training. In our opinion, this seems to indicate that residents in oncology are open minded. In our global world, acquiring an insight into medical practice in other countries would be highly beneficial.
In November 2007, there were 61 French residents (15 per year) in medical oncology. The number of oncologists will not be sufficient to meet future demands. A French study showed that based on a number of 12 residents choosing medical oncology each year, the number of physicians will dramatically decrease during the next 15 years resulting in a 25% overall working-age population reduction [2] . There is a similar situation in other Western countries such as the United States, which may face an acute shortage of medical oncologists if efforts are not expended to meet this growing need. Projections made by the Association of American Medical Colleges workforce group showed that by 2020, demand for oncology services will significantly outpace the supply of oncologists available to provide patient care [6] . Driven mainly by an aging population and ever more cancer survivors, demand for oncology services will increase by 48%. Due to our aging workforce and projected retirement rates, the supply of services provided by oncologists will grow by only 14% in that same period. This translates into a shortage of as many as 3800 oncologists-roughly one-third of the 2005 supply [7] . Another recent study pointed out that the use of oncologist services will increase appreciably from 2005 to 2020 because of an increase in cancer survivors and an aging population.
Several studies have addressed the critical factors in decision making for the choice of specialty. A study from the American College of Obstetricians and Gynecologists and the Association of Professors of Gynecology and Obstetrics found that several factors such as inadequate involvement of faculty in teaching; a lack of clear objectives for the clerkship; a lack of adequate feedback following the clerkship; lifestyle and liability issues; and exposure only late in the curriculum made their specialty less attractive [8] . During the last two decades, it has become evident that increasing numbers of newly qualified doctors are choosing more 'controllable lifestyle' specialties [9, 10] . However, we showed that lifestyle during and after residency does not influence decisions to enter medical oncology training, although this factor strongly influences the career profile for the majority of residents. Efforts to improve and strike a balance between work and lifestyle including the family are therefore likely to be appreciated by future medical oncologists. An interesting finding is the high percentage of individuals who developed an interest in medical oncology following exposure as medical students (83%). This indicates that targeting medical students early on will help to recruit oncologists. Exposure to medical oncology during medical school in order to acquire an insight into the specialty will therefore be a key element in attracting more residents to medical oncology in the future.
conclusions
The number of medical oncologists in the years ahead will be insufficient. Our goal is to promote interest in medical oncology in order to boost the number of medical oncologists. Indeed, the patient population suffering from cancer is growing and a high unmet medical need exists in oncology. Our data show that undergraduate exposure, interest in research, and quality of training are strong factors for entering medical oncology. Nevertheless, lifestyle is a critical factor to consider for the career profile. Follow-up studies should be used to document the effect of such decisions on recruitment patterns in medical oncology and to help refine current and future recruitment strategies.
These data may be useful for learned societies and policy-making bodies (such as the INCA or ESMO) and for Clinical Department Chairs to improve personnel policy and to attract prospective medical oncologists.
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